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Abstract 
 
Smoking is a leading cause for diseases and death. Information on factors affecting the 
smoking status is useful for policies on smoking reduction, especially in developing 
countries. This paper examines to what extent individuals’ characteristics can affect the 
smoking status using a household survey in Vietnam. It is found that gender and age are 
the most crucial determinants of smoking. Middle-aged men is the main users of tobacco.  
Other important factors associated with the decision on smoking are education, 
employment and income. People with low education and income are more likely to 
smoke. Working people have a higher probability of smoking than non-working people. 
Marital status also matters to the smoking status. Being widowed increases the 
probability of smoking and reduces the probability of smoking cessation.  
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1. INTRODUCTION 
 
Smoking is one of the main causes for diseases and death. Around 5 million people died 
because of tobacco use (WHO, 2009a). Smoking have harmful effects on not only the 
users but also those exposed to second-hand smoke. It is estimated that around 600 
thousand people are dead because of second-hand smoke every year (WHO, 2009a).  
 Understanding factors influencing the smoking status is of interest for policy 
makers as well as researchers. There are a large number of factors associated with 
smoking such as demographics, biology, intrapersonal characteristics and economic 
factors (Brannon and Feist, 1992; van Loon et al., 2005). Economic factors including the 
price of tobacco and taxation have a strong effect on cigarette demand (Chaloupka and 
Warner, 2000). The government plays an important role in reducing tobacco use through 
anti-smoking media campaigns and regulations on smoking restriction such as limitation 
of smoking in public places and restrictions on youth access to tobacco (Chaloupka and 
Warner, 2000).  
There are a large number of empirical studies on determinants of smoking status 
and behaviors (e.g., Chaloupka and Wechsler, 1997; Smet et al., 1998; Chaloupka and 
Pacula, 1999; Gruber and Zinman, 2000; Bantle and Haisken-DeNew, 2002; Tauras, 
2004; van Loon et al., 2005).2 Most of studies use discrete choice models such as 
logit/probit models and multinomial logit models, and Hazard models to investigate the 
impact of different socioeconomic factors on individuals’ choices on smoking status. 
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Overall, most studies find that men are more likely to smoke than women, and people 
with lower education tend to smoke than those with higher education. However, there are 
not consistent findings on the sign as well as the magnitude of the impact on smoking of 
several characteristics such as marital status, age and income (Göhlmann, 2007).  
This paper aims to examine to what extent individuals’ characteristics can affect 
or be associated with the decision on smoking status in Vietnam. The information can be 
helpful for policies on tobacco reduction. Vietnam is a developing country with nearly 
half of men currently smoking (WHO, 2009b).  The paper is structured into five sections. 
The second section presents the smoking prevalence in Vietnam. Next, the third and 
fourth sections present the method and results of the determinants of smoking status, 
respectively. Finally, the fifth section concludes. 
  
2. SMOKING PREVALENCE IN VIETNAM 
 
This study used data from Vietnam Household Living Standard Data in 2006. Vietnam 
Household Living Standard Surveys (VHLSS), which are conducted by the General 
Statistics Office of Vietnam (GSO) every two years with technical support from World 
Bank (WB). However, only the 2006 VHLSS contains some basic information on 
smoking behaviors of individuals including whether people are currently smoking or quit 
smoking. The 2006 VHLSS covered 9,189 households and 39,071. The sample is 
representative at the national, urban/rural and regional level. In this study, we will focus 
on the sample of individuals who are above 14 years old (29,373 sampled individuals in 
the 2006 VHLSS). 
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As mentioned, Vietnam is one of countries with the highest smoking prevalence. 
According to the Vietnam Household Living Standard Survey in 2006, 62 percent of 
households spent money on tobacco use. On average, the share of tobacco consumption 
in the total household consumption was around 1.3 percent. There were 6 percent and 1 
percent of households who had the share of tobacco expenditure in total expenditure 
amounting to 5 percent and 10 percent, respectively. 25 percent and 27 percent of 
households had tobacco spending higher than education spending and healthcare 
spending, respectively. For around 10 percent of households, tobacco spending was even 
higher than both education and healthcare spending. 
Unlike developed countries, tobacco in Vietnam is mainly used by men. In 2006, 
47 percent of men and only 1.5 percent of women above 14 years old used tobacco. 
Figure 1 shows the smoking status for the whole people and for men. For men, the 
percentage of current smoking was highest in those aged from 36 to 45 years, at 66 
percent. Smoking cessation increases as people become older. It is interesting that young 
people from 15 to 25 years old have the smallest rate of current smoking.   
Figure 1. The smoking rate by age groups (in percent) 
All people above 14 Male above 14 
  
Source: Estimation from the 2006 VHLSS 
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Table 1: The smoking rate by demographic and economic variables (in percent) 
Groups Never smoke Smoked, but 
stop smoking 
Currently 
smoke 
All 
Gender 
    
Female 98.04 0.51 1.45 100 
 
(0.14) (0.06) (0.12) 
 
Male 40.81 12.19 47.01 100 
 
(0.49) (0.35) (0.51) 
 
Ethnicity 
    
Kinh/Hoa 70.79 6.29 22.91 100 
 
(0.27) (0.19) (0.28) 
 
Ethnic minorities 66.70 5.27 28.03 100 
 
(0.73) (0.38) (0.75) 
 
Highest education degree 
    
Less than primary  70.50 4.95 24.55 100 
 
(0.58) (0.31) (0.55) 
 
Primary 66.29 5.40 28.30 100 
 
(0.55) (0.29) (0.55) 
 
Lower-secondary   73.07 5.82 21.11 100 
 
(0.47) (0.28) (0.46) 
 
Upper-secondary   70.89 7.83 21.28 100 
 
(0.59) (0.40) (0.55) 
 
Post secondary   70.12 10.57 19.31 100 
 
(1.36) (0.98) (1.26) 
 
Expenditure quintiles 
    
Poorest 68.26 5.26 26.48 100 
 
(0.61) (0.34) (0.63) 
 
Near poorest 69.56 5.62 24.82 100 
 
(0.54) (0.35) (0.54) 
 
Middle 70.15 6.48 23.38 100 
 
(0.52) (0.37) (0.52) 
 
Near richest 70.85 5.88 23.27 100 
 
(0.51) (0.32) (0.53) 
 
Richest 72.10 7.34 20.57 100 
 
(0.56) (0.42) (0.56) 
 
Total 70.30 6.17 23.54 100 
 
(0.25) (0.17) (0.26) 
 
Standard errors in parentheses 
Source: Estimation from the 2006 VHLSS 
 
Table 1 presents the smoking rate by different individual characteristics. Ethnic 
minorities who are the poorest and living mainly in mountainous and highland areas have 
a higher rate of current smoking than Kinh people. The table also shows that people who 
have higher income and education are less likely to smoke than people with low income 
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and low education. The proportion of people currently smoking is 27 percent and 21 
percent for the poorest and richest, respectively.  
 
3. ESTIMATION METHOD 
 
To examine the individual determinants of smoking status, we will use a standard 
multinomial logit model. Multinomial logit models are presented in most econometrics 
textbooks such as Wooldridge (2001). In our study, individuals have three mutually 
exclusive choices: never smoke, cease smoking and currently smoke. Let y denote the 
smoking choice. y is equal to 1, 2 and 3 if an individual selects ‘never smoking’, ‘ceasing 
smoking’ and ‘currently smoking’, respectively.  The multinomial logit model is 
assumed as follows: 
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in which, the first choice ‘never smoking’ is used as the reference category. X is a vector 
of individual characteristics, and β  is a vector of coefficients to be estimated.  
 In addition to the multinomial logit model, we also use a logit model to 
investigate factors affecting smoking cessation among people who smoked or currently 
smoke. It means that we use a standard logit model to estimate the probability of 
smoking cessation among people who currently smoke or quite smoking: 
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 In this paper, the X variables include: (i) demographic variables including age, 
gender, ethnicity, marital status; (ii) economic variables including education, 
employment and income; (iii) household variables including household size and 
household composition; (iv) urban and regional variables.  
 It should be noted that some explanatory variables such as education can be 
endogenous in the smoking education. Thus estimates of some explanatory variables can 
reflect association rather than the causal effect of the variables on smoking decisions.  
 
4. ESTIMATION RESULTS 
 
Table A.1 in Appendix presents the results from the multinomial logit regression and 
logit regression. Since the coefficients in these regressions do not have clear economic 
meaning, we compute the partial effect of the explanatory variables. The partial effect is 
equal to the partial derivative of response probabilities with respect to the explanatory 
variables, calculated at the mean value of the explanatory variables. Table 2 presents the 
partial effects of the explanatory variables. 
 As expected, the probability of smoking first increases and then decreases when 
the age increases. This finding is consistent to Laxminarayan and Deolalikar (2004). 
Gender is a strong determinant of smoking in Vietnam, since smoking is mainly the 
problem for men. Being ethnic minorities increases the probability of current smoking by 
around 2.2 percentage points. The logit regression shows that the probability of smoking 
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cessation (conditional on people smoked at any time) is lower for men and ethnic 
minorities people.  
Widowed people are more likely to smoke. Loss of spouse increases the 
probability of smoking by around 5.6 percentage points. Widowed people also have 
lower probability of quitting smoking. The effect of divorce and separation is positive but 
not statistically significant.      
Similar to other studies, we found a negative correlation between education and 
smoking even after other observed variables are controlled. People with high education 
are more likely to quit smoking. Having post-secondary degrees (university/college and 
above) increases the probability of smoking cessation among smokers by around 17 
percentage points. However, this should not be interpreted as a causal effect, since 
education might be endogenous in the smoking equations.  
Table 2: Regressions of smoking: marginal effect 
Explanatory variables 
Multinomial logit regression Logit regression 
Never 
smoking 
Smoking 
cessation 
Current 
smoking 
Dependent variable 
is smoking 
cessation 
  
    
Age -0.01541*** 0.00283*** 0.01258*** -0.00498** 
 
(0.00092) (0.00035) (0.00080) (0.00207) 
Age squared 0.00014*** -0.00002*** -0.00012*** 0.00008*** 
 
(0.00001) (0.00000) (0.00001) (0.00002) 
Gender (male=1, female=0) -0.60626*** 0.11831*** 0.48795*** -0.05503* 
 
(0.00652) (0.00430) (0.00656) (0.03082) 
Ethnic minorities (yes=1) -0.02212** 0.00031 0.02181** -0.03501** 
 
(0.01028) (0.00307) (0.00858) (0.01604) 
Married Omitted 
   
     Widowed -0.06490*** 0.00840* 0.05650*** -0.03698* 
 
(0.01722) (0.00482) (0.01510) (0.02170) 
Divorces/separate -0.01930 -0.00272 0.02202 -0.04164 
 
(0.02118) (0.00741) (0.01801) (0.04115) 
Never married 0.03504*** -0.00942*** -0.02563*** -0.00315 
 
(0.00671) (0.00283) (0.00555) (0.01918) 
Less than primary education Omitted 
   
     Primary education 0.02764*** -0.00348 -0.02416*** 0.02823* 
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Explanatory variables 
Multinomial logit regression Logit regression 
Never 
smoking 
Smoking 
cessation 
Current 
smoking 
Dependent variable 
is smoking 
cessation 
 
(0.00591) (0.00246) (0.00453) (0.01683) 
Lower-secondary education 0.04855*** -0.00479* -0.04376*** 0.06784*** 
 
(0.00614) (0.00263) (0.00470) (0.01943) 
Upper-secondary education 0.04823*** -0.00134 -0.04690*** 0.10823*** 
 
(0.00617) (0.00282) (0.00458) (0.02237) 
Post secondary education 0.06208*** -0.00433 -0.05775*** 0.17342*** 
 
(0.00677) (0.00372) (0.00449) (0.04103) 
Not working Omitted 
   
     Working for households -0.08796*** 0.01073*** 0.07723*** -0.09136*** 
 
(0.00594) (0.00221) (0.00516) (0.01837) 
Working for State -0.11129*** 0.01141** 0.09989*** -0.05562*** 
 
(0.01656) (0.00450) (0.01497) (0.01727) 
Working for private firms -0.12128*** 0.01416** 0.10712*** -0.05785*** 
 
(0.01733) (0.00568) (0.01572) (0.01980) 
Logarithm of per capita income 0.00612 -0.00027 -0.00585* 0.01155 
 
(0.00384) (0.00138) (0.00316) (0.00896) 
Household size 0.00048 -0.00056 0.00008 -0.00313 
 
(0.00161) (0.00055) (0.00128) (0.00326) 
Proportion of children (below 15) -0.03660*** 0.01390*** 0.02270** 0.04340 
 
(0.01268) (0.00464) (0.01020) (0.02810) 
Proportion of elderly (above 60) -0.02137* 0.00910** 0.01227 0.05551** 
 
(0.01258) (0.00407) (0.01045) (0.02592) 
Urban areas (yes=1) -0.00680 0.00053 0.00627 -0.00866 
 
(0.00575) (0.00208) (0.00478) (0.01316) 
Red River Delta Omitted 
   
     North East 0.00319 0.00272 -0.00591 0.02853 
 
(0.00821) (0.00307) (0.00654) (0.01906) 
North West -0.00308 -0.00394 0.00702 -0.04264* 
 
(0.01509) (0.00448) (0.01247) (0.02412) 
North Central Coast -0.00503 0.00200 0.00302 0.00524 
 
(0.00847) (0.00319) (0.00685) (0.01905) 
South Central Coast -0.03287*** -0.00357 0.03644*** -0.07181*** 
 
(0.01118) (0.00270) (0.00995) (0.01429) 
Central Highlands -0.06596*** 0.01274** 0.05322*** -0.01825 
 
(0.01736) (0.00547) (0.01437) (0.02051) 
South East -0.01544* -0.00220 0.01763** -0.04518*** 
 
(0.00919) (0.00287) (0.00792) (0.01705) 
Mekong River Delta -0.00986 -0.01246*** 0.02232*** -0.11534*** 
 
(0.00725) (0.00217) (0.00646) (0.01303) 
     
Observations 29,364 29,364 29,364 8,839 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Robust standard errors in parentheses. The standard errors are corrected for sampling and cluster correlation.  
Source: Estimation from the 2006 VHLSS 
 
People who are working tend to smoke than non-working people. Working for an 
enterprise or organization (private or public) increases the smoking probability by around 
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10 percentage points compared to the non-working people. Working people are also 
more persistent in smoking than non-working people. This might be evidence of the 
social effect of peers’ smoking. People are more likely to smoke when communicating 
and working with smokers. In Vietnam, people have a habit to invite others to smoke 
together.    
Increased income can lead to a reduction in smoking. If income increases by 
around 1 percent, the probability of smoking decreases by about 0.58 percentage points. 
This findings are similar to several studies such as Townsend et al. (1994), Evans et al. 
(1996) and Laxminarayan and Deolalikar (2004). However, the effect of income on 
smoke cessation is not statistically significant.  
Household size does not have a significant effect on the smoking status. 
However, individuals living in a household with a larger proportion of children are more 
likely to smoke. Although the magnitude of point estimates is very small, the estimates 
are statistically significant. Roughly speaking, if the proportion of children below 15 
years old increases by 10 percent, the probability of current smoking of members from 
15 years old above increases by 0.2 percentage points. The proportion of elderly does not 
have a statistically significant effect on the current smoking, but have a negative and 
significant effect on the probability of smoking cessation. The positive effect of the 
proportion of children as well as the proportion of elderly on the smoking status is 
difficult to interpret. Further indepth studies would be needed to find out how household 
composition can affect smoking decisions of household members.  
Urban does not have a significant effect on smoking decisions. Regions have 
some effects on smoking. More specifically, people living in Southern regions including 
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South Central Coast, Central Highlands, South East, Mekong River Delta are more likely 
to smoke than people in Northern regions. Being located in Central Highlands have the 
highest effect on smoking, increasing the probability of current smoking by around 5 
percentage points compared to the base region of Red River Delta. The Southern regions 
have negative effects on the probability of quitting smoking.     
 
5. CONCLUSIONS 
 
Vietnam is a developing country with a high prevalence of smoking. Around half of men 
were tobacco users in 2006. In Vietnam, smoking is the problem for men, since only 
nearly 2 percent of women smoke. In 2000, Vietnam has set up a very ambitious 
objective to reduce the smoking rate of men to 20 percent (Government of Vietnam, 
2000). However, the objective cannot be achieved, since the smoking rate of men is still 
around 47 percent in 2010 (Nam Phuong, 2010). The government does not have a strong 
legal framework to reduce tobacco use. Smoking is allowed in public areas. People can 
smoke almost anywhere, in home, office, schools, etc. This can increase harms of the 
second-hand smoke on health. 
Understanding the factors affecting smoking is helpful for policies on tobacco 
reduction in Vietnam. This paper examines how household and individual characteristics 
can affect individual smoking status using the 2006 VHLSS. Descriptive data analysis 
show that a typical people who is currently smoking in Vietnam is male, ethnic minority, 
in middle age, having low income and low education, and living in rural and 
mountainous areas.  
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 Using the multinomial model and the logit model, the paper finds that gender and 
age are the most crucial determinants of smoking. Other important factors associated 
with the decision on smoking are education, employment and income. Income and 
education are negatively correlated with smoking, while employment is positively 
correlated with smoking. Marital status also matters to the smoking status. Being 
widowed increases the probability of smoking by around 5.6 percentage points and 
reduce the probability of quitting smoking by nearly 4 percentage points (conditional on 
those who have smoked and stopped smoking). Urban does not have a significant effect 
on smoking decisions. People in the Southern regions are more likely to smoke than 
people in Northern regions.  
The higher proportion of children below 15 in households increases the 
probability of current smoking for adult members, but the higher proportion of elderly 
increases the probability of quitting smoking for adult members. This finding is 
interesting, but difficult to be explained. Further in-depth studies would be needed to find 
out how household composition can affect smoking decisions of household members.  
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APPENDIX 
 
Table A.1: Regressions of smoking 
Explanatory variables 
Multinomial logit regression 
(base choice is ‘Never smoking’) 
Logit  
regression 
Smoking 
cessation 
Current 
smoking 
Dependent variable is 
smoking cessation 
  
   
Age 0.13213*** 0.17495*** -0.03269** 
 
(0.01324) (0.00952) (0.01357) 
Age squared -0.00099*** -0.00165*** 0.00054*** 
 
(0.00013) (0.00010) (0.00014) 
Gender (male=1, female=0) 4.73302*** 5.18813*** -0.32963* 
 
(0.13921) (0.09270) (0.16953) 
Ethnic minorities (yes=1) 0.03742 0.27333*** -0.24329** 
 
(0.13124) (0.09840) (0.11792) 
Married Omitted 
  
 
   
Widowed 0.37379** 0.62720*** -0.26284 
 
(0.16432) (0.13885) (0.16791) 
Divorces/separate -0.09472 0.26640 -0.30069 
 
(0.35092) (0.20147) (0.32872) 
Never married -0.45045*** -0.38132*** -0.02076 
 
(0.13388) (0.08532) (0.12714) 
Less than primary education Omitted 
  
    
Primary education -0.17722 -0.35987*** 0.18073* 
 
(0.11050) (0.07136) (0.10519) 
Lower-secondary  education -0.25708** -0.67302*** 0.41888*** 
 
(0.11844) (0.07700) (0.11369) 
Upper-secondary  education -0.10850 -0.76186*** 0.63667*** 
 
(0.12291) (0.08322) (0.11994) 
Post secondary  education -0.25906 -1.23319*** 0.90974*** 
 
(0.18449) (0.14596) (0.18268) 
Not working Omitted 
  
    
Working for households 0.55833*** 1.15557*** -0.55506*** 
 
(0.09949) (0.07444) (0.10430) 
Working for State 0.52309*** 0.98404*** -0.40598*** 
 
(0.14239) (0.11096) (0.14088) 
Working for private firms 0.60954*** 1.02766*** -0.42942** 
 
(0.16247) (0.10972) (0.16808) 
Logarithm of per capita income -0.01798 -0.08014* 0.07588 
 
(0.05885) (0.04340) (0.05875) 
Household size -0.02330 0.00043 -0.02058 
 
(0.02355) (0.01779) (0.02148) 
Proportion of children (below 15 years old) 0.60467*** 0.32557** 0.28513 
 
(0.19496) (0.14118) (0.18468) 
Proportion of elderly (above 60 years old) 0.39298** 0.17767 0.36468** 
 
(0.17396) (0.14442) (0.16988) 
Urban areas (yes=1) 0.02906 0.08495 -0.05734 
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Explanatory variables 
Multinomial logit regression 
(base choice is ‘Never smoking’) 
Logit  
regression 
Smoking 
cessation 
Current 
smoking 
Dependent variable is 
smoking cessation 
 
(0.08781) (0.06394) (0.08794) 
Red River Delta Omitted 
  
 
   
North East 0.10229 -0.07980 0.17961 
 
(0.12108) (0.09532) (0.11546) 
North West -0.16999 0.08803 -0.30732 
 
(0.22456) (0.16104) (0.19133) 
North Central Coast 0.08456 0.04297 0.03418 
 
(0.12805) (0.09242) (0.12314) 
South Central Coast -0.11685 0.42406*** -0.54568*** 
 
(0.13199) (0.10167) (0.12578) 
Central Highlands 0.50074*** 0.59898*** -0.12412 
 
(0.16333) (0.13247) (0.14423) 
South East -0.07461 0.22332** -0.31791** 
 
(0.13056) (0.09541) (0.12946) 
Mekong River Delta -0.58304*** 0.26998*** -0.88957*** 
 
(0.11823) (0.07738) (0.12064) 
Constant -9.18295*** -8.60050*** -1.05529 
 
(0.66394) (0.47355) (0.67155) 
    
Pseudo - Rsquared 
 
0.4197 0.078 
Observations 29,364 29,364 8,839 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Robust standard errors in parentheses. The standard errors are corrected for sampling and cluster correlation.  
Source: Estimation from the 2006 VHLSS 
 
 
 
 
